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(57) Abstract: A time-division synchro- 
nization radio modem apparatus exhibiting 
a high utilization ratio of communication 
slots. This modem apparatus is provided 
in each of radio stations of a radio system 
for transmitting/receiving, between radio 
stations via a single channel, conununication 
packets including a header in each of com- 
munication slots obtained by time-dividing 
a transmission period by a unit transmission 
time. The modem apparatus comprises 
a modem part for transmitting/receiving 
communication packets; a conmiunication 
condition determining part for determining 
the transmission period and an empty 
communication slot from information 
included in the header of received 
communication packets; and a transmission 
dming control part for selecting, when 
no communication packets are received in 
a transmission period, a communication 
slot of the next transmission period and 
for estimating, when any communication 
packets are received in a transmission 
|>eriod, an empty communication slot of the 
next transmission period from the header 
of those communication packets to select a 
communication slot to be used. 



wo 2005/034399 Al 



I— I-*. — » . i» *— . I .. S^.L. • •l^ ^ laa. i*- — . . - _ ._ — ... 



wo 2005/034399 



PCT/JP2003/012544 



Bj m m 
mm 

(DmmmizmtmmcDmm^-^ k >vizm-^\,^XFjr^mm[^(Dmmmi'^^n^x 
v^^cDT's mmmtf^ ^ commit ^^^ii^ji<m^mmmumifimMx^^o 



^1 

wo 2005/034399 PCT/JP2003/012544 

Ell 1 lis 3iM:^Dy ho^m^uifi^^^^:^)^izmm:^nx\i^^^^^^-r 

2 



wo 2005/034399 PCT/JP2003/012544 

mm(Dw^m i . 

So 

^^mmmt ^xmi^-^xm^m-r^mux^^o 

3 



wo 2005/034399 PCT/JP2003/012544 

^CDitfS{*^ GP S:^>7^:^6 A^e>^^e5tX^Tt^S^*^4®i5iatS#g*^e> 
;^tr-5b 1 4i:'r— y— h (^it^m) 1 0 B a s e T 1 5 As^^^tlTVN 

M^^T^A^ 8 mimmumm i T-^M^tL^^MM-^^^ii ltr s 2 a 

'fb^tifc{4W«^i:;*;^fitS#:feif^^MM-^l3^iir^^7=Ag|5l 6. mm^ 

ntc§:mm'^(D--^^yv^^mmvxmiwJi^u^m^T^mm'^um^^i 7. ^ 
(Dmm^u:^xxjpmmT^^^ifi^nt>n:hmmmm(Dm^i:i&'^\^\x^mm(D 

1 2{z^^-rs^^N^i 9^^bTVN^o mmmmtmm::^ 

GPSg#gP9{i^ GPST>7^:^6%:/^bTRS 2 3 2 C^^©7^-i$^^b 

4 



wo 2005/034399 PCT/JP2003/012544 

MOBaseTi 5 ^iffvxmmmmmMsizmm^.fi^tt^i^im^ihmm 

IffgiPXgpi Oiis mM-rs hlOBaseTl 5^:^L 

:Si:}3s GPSgM^Q. ttMXgpiO. f^-^ihmmmi Is fflM*^?5a^J^SIS 

5 



wo 2005/034399 PCT/JP2003/0 12544 

mmm.7i<^2 2\±s limits 3 A\:L%m-^nx\^^m^^m\^xi^mum^-^^ 

;i/3 S^S^'^taUWkComm^M.mT^o 

2i#©^iiSi!ie®m^ts^^i^<&M^^^S3i3m!9 3itPo c:nf)lt^^i^ 

3 7lz:^^-rSo 

^^>&if®^fTi^#:cDfLg!i^^^fffiii^m^>''^^>>^3 sic^^-r^o sfcx asb 

6 



wo 2005/034399 PCT/JP2003/012544 

z(Dmmmi'¥^mm.vxmmmmmmt\^x 5fpizm^\^. :ifi^m&mmmm 

mmhvxmM^fix\r^^o :i<Dm^xi±s mmmmt\^xi8o^pi:iMi^s ^ 

fi^m:$immmmhm\^x\^^^o ^e^x-. ^i(D&-^mmmmi^^^H^^m:^m 
y hii3 emx^^o mm^its !zh^(Dmm:^t2^y h^m^^xmmx^^(DXs 

mm^m^^xmm^-( ^ >ir:§:mmvx\-^^o 

^mmxit. JlM/'^'^y ^%fflv^^o 5i#>'"?'^y h{±s ia5t:^-rj;dl3^^3' 

^ty=—^h-fy^^mm^nx^^^o -^^yyizit, mmmm-^. mmmm. mmm 
n^mizmr^mmt^^^tix^^^^o y=-^izit. mmt^mmii^^^nx^^^^o 
:i<Dmm^^^'y hit. io©aiM:^Dy v<Dit^f^ii*h^mm^Bmv^mhLX(D 

7 



wo 2005/034399 PCT/JP2003/012544 

8 



wo 2005/034399 PCT/JP2003/012544 

T^^bTVNi,o -N^^/^s^ti^i^bTs 3^MM#^i:bT Is mmmnm:hi.xi. 

«-^{c:^^SbT^ 7 {c^fcfc^ Icib-riglM-rSo 

^feics Ei7k:^-rj;ai::'ffe©s{ig*^4 (cioJ^^s ti>^m.mmmMm 

^4 (dOJ^^s 2^m) lis ^(DgMbfc lS^**?)©a«/'^'^\y hfcife^^ 

y^j^tt^^^^fgiM^^-^ (c©^^s 1) s mmmmm (^<Dm^s i) . mm 

mm (iLCDm-^s i8o#) ^x^t^o ^n^ommti^^dKommmmciz:^ 

9 



wo 2005/034399 PCT/JP2003/012544 

htz&:^mmmmcizM-z>x^m\yX\^^^(Dx. 2mm(Dmmt^iEW^n 
t)nx\,^fiit2^m(Dmm(Dmm^^'^y h(D^^ifymm-^^^mmum.}ivx 2 
^^mx^^o 2mmtfimmvtzm(Dm^^mmmT)iz^\,^Xs i^mit^mm 
mmmoMm^^^y h(D^^y^mmhLxmmm^-^^ Is mmmum.^2s m 

y Y(D^^i/vm^^^imx^tJ:\,^<DXs dKD imm(D^:^^mm^T>x(DmMiz 

E^mmhtz}k<D&:$imm^m'DizM.^x^m\^. i^mcDmm^^^^y ho^^y 
^^mm^^m-r^bCLhij^x^^o :i(Dt^. 2mmti^&^mmmmcxiEniz^ 
mifint>tix\,^tz^s imm<DM^mmmm'DX(D^mmn^m(Dmm^'^ir h 
<D^y vizitmmmm§S[.ifi 2 ttj^r:>x\,^^\±'rx^^ti^^s ^<Dmh^^mwr 

m^s m9(DXo\:L2mm}L 3^mifiis\fz^ny:^^^^mMmcx^m^n'^ 
t ^ (Dm^ ^MBM-r^o 2 m-m h 3 iti-z> (D&:^mmMm bizm^x muu 
mij'^omm^^:^^ ^T^o :i(Dm^mmmmBxit. immizi-^-b^mrnvx 

v^SOT^ 2#^i:3#^«±?ii:b-C^#®3iM:^ny h3Jpe> 2#i®aM:^D 
^h^M^-r^o ^1® J;-5ic:bT^y^it#i:bTl§IbJ;'5l::^M^#-^2x 

mmmm2s mmmmi s o#i:bTs ^*3ll^gJiI^c^c*5v^Tgf:fei3iiM■r^o 

CD^^<^ l#^>bs^3i';/^ bTV^SCD■C^ 1 #^lig^:^(t:i>S33IMbTV^i) b 

10 



wo 2005/034399 PCT/JP2003/012544 

mM(oim 2 . 

ixmrnm^^mm-r^o -tti^t^^. i^m^^m.mm.mmmm^ix^xm-^mm'^ 

m^^2mM}izmmhi:^um-^fix\i'^^m^m^^n^-^^^Wi^\±s 

(DfSLm.mmi^m'i^.m^^^-^^mmmxmn-r^o 

11 



wo 2005/034399 PCT/JP2003/012544 

mmiso^tvxmm-r^o 3#^{*. 2mmtmmi^^^mm:^uy hiiiU 

^mi±4mu(DMm:^ti ^y Y^m^^xmm^n^o 

:h^hizx^x. mmmmifimtji^h^mmm^u^^^x^ mm^n^^^h-ifi'm 

:i<Dmx'i±. mMxtmrnm^ m.mmmmm 1^3 o^si>j^^, mmm 
mmm2^6o^pmm. ^^^mmtiisofpmmthx. smm(Dmmmm^m 
t'(Dmm:^tiy hi^^m^tix\,^^t^mi^^Mi%tB%hLxmi\^x\^^^o 

i:ix^mm0^m^wm-r^o m^it^ mi icDXo-^j^m.m7.x:iyh(Dmm'^u 

ifiQoti^ot'^izit^ m:ipimmmmx^mmmmm^n:i5'^ tvx, mi 1® 

12 



wo 2005/034399 PCT/JP2003/012S44 

S o 

Ell 2 {is :i(Dmm(DmM(Dmm4\zmt)^mw^y'2^mmcDmm^^ 
mm^x(DMm:^u^y h(Dm^:^Wi^mm'r^mx:^^o ^(DmM(Dmm4(Dm 

^(Dmm-^''^ si±^ yT'i)\ytji}^iztm^nx\^'^:hmmmmt 

mmmmm.tt>i^m^(Dmw\i^'i^^xmmp^u h^mu-r^o m^mmit. m 
i2(D^^i:immmmmmi. m.m^mmm2. ^n^mmmmcDmi^m^vxm 

M±mtcizwi^^x^iL}i<Dx^^mm:^ti^y h^TTsTo ^lox'^ti^^mx. m 
^i,t^:^mmmmxmti^mm\^^o hT^t^^it. mmT^mm:^tiy ht 

J: ^ tT ^ t ^izli. mm'r^v^m:^ti^i; htXyXl OmEs 2 2#g. 3 4# 

E(DMm:^tiy v^M^-r^o bib^bs ci(D^mxi±M^^mmmixmtzizm 
^1 CD <fc a jfes^i^^T^ 2 mmmm t mmmmm * *^ b 

13 



wo 2005/034399 



PCT/JP2003/012S44 



14 



wo 2005/034399 PCT/JP2003/012544 

^T•3glMT•^S<ta:fet^■'1'X^3^i!Jb■C^V^TV^S3l#XPy h <&fflV^■r3GlM■r 
^JS®?f$^ 6 . 

15 



wo 2005/034399 PCT/JP2003/012544 

mMcDi^m 7 <Dmwt=^^ j:.m.m±s mM<DMm e i:^ 
pmmmmizm^'^x^mm.mmm^mmLx^mir:^:L^tdifp^^t^^x\^^^o 
^(Dm±nmx$>^(DX'm.mi±^^-r^o 



16 



wo 2005/034399 



PCT/JP2003/012544 



m ^ (D m m 

2 . ±f^mmmm<Dmm^<D itf^^f3:^{}>^<h%i -Dommmmmmifi^) e> 
■:3^iRLs Misihtz±%mmmm^tzit±tmmmmizR^xm.m^^^^y htfi^ 

3. ±tmmmmi^xxf±tmmmmt±mmmLx\.^^mn:^m y ht^m 

17 



wo 2005/034399 



PCT/JP2003/012544 



6. ±$^mm^ ^ ^ > ^UM^i^^ atM^s m.cDM^miy'^Mm^nrzMm^^ 

^^^3S•c3^,^T±I3^^»aaJ^t»^©fe«)t3ffe®JIMl3^^b■C3iM:^D y 



18 



wo 2005/034399 



PCT/JP2003/012544 




1/15 



wo 2005/034399 PCT/JP2003/012544 




2/15 



wo 2005/034399 PCT/JP2003/012544 



US 



21 



15 



34> 



30^ 



29 





3 



32 



1 



26 



28 




3/15 



wo 2005/034399 



PCT/JP2003/012544 




4/15 



wo 2005/034399 PCT/JP2003/012544 



HIS 



mi 

m 



I 



5/15 



wo 2005/034399 PCT/JP2003/012544 




6/15 



wo 2005/034399 PCT/JP2003/012544 




7/15 



wo 2005/034399 PCT/JP2003/012544 



00 




!!|in n 



8/15 



wo 2005/034399 



PCT/JP2003/012544 



<>q (Ni 22 




9/15 



wo 2005/034399 



PCT/JP2003/012544 




wo 2005/034399 



PCT/JP2003/012544 



CO 
CO 


































































O 








LO 
CO 
































































O 










CO 










































































CO 


















• 
























































CO 






























































o 












CO 


• 








































































o 

CO 




























































o 














o> 

CM 










































































CO 
CJ 




• 






































































CO 


























































O 
















CD 
CM 














• 




























































lO 

CM 


• 








































































CM 




















O 




































O 


















CO 
CNJ 






















































o 




















CM 
CM 




• 






































































oj 


















• 
























































O 
CM 




















































O 
























• 


























































































































o 








































• 


























































CO 










































































in 
























































































• 




























































CO 


• 








































































CM 




















O 


























O 








































































• 






























o 




• 






































































a> 


















• 
























































oo 










































• 


































• 








































































CO 








































• 


















































• 


























































^ 




• 






































































CO 






































• 




































CM 














• 






































































































































me 1 


IXX912 


XX913 










IXX982 


XX983 


XX984 


m 


















XX985 


XX986 


IXX987I 


1 XX988 1 






: X 


h 


>^ 


r 




x 


V 




¥ 








Nai 


























a-. 


: %<• 


% 






i i 










Cycle! 


o 

CO 


CO 

o 

CO 


CO 

o 

CO 


CO 

o 

CO 


CO 

o 

CO 


(0 

o 

CO 


1 60s 1 


60s 


60s 


60s 


60s 


60s 


60s 


60s 


60s 


60s 


60s 


60s 


1 180s 


180s 


CO 

o 
oo 


180s 


180s 


180s 


180s 


180s 


180s 


180s 


to 

O 

OO 


180s 


180s 


180s 


180s 


180s 


180s 


180s 


INo 




CM 


CO 




in 


CO 




CM 


CO 






CO 




oo 


a» 


o 




CM 




CM 


CO 






CO 




00 


at 


o 




CM 


CO 






CO 




00 



11/15 



wo 2005/034399 



PCT/JP2003/012544 



CO 














































































o 


in 

CO 












































































o 




















































































CO 
CO 
















































































CO 
CO 
















































































CO 
















































































































































































































































00 
Cs/ 


















• 






























































E5 
















































































<o 














• 


































































tn 

CM 


• 






































































































o 








































o 
















CO 
OJ 






















O 














— 


























O 


















csi 




















o 








































O 




















csi 


























































o 






















o 
























































o 
























O) 
















































































CO 






















































o 














































































O 




























1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 


















• 






























































































































































































































































































































o 


























o 


















































O 


























o 


















































o 


























o 












































































• 


















































































































• 




















































































































• 






































































































































• 












































































• 












































































# 


































































# 














































































Name 1 


Si 
X 
X 












CsJ 
CO 

X 
X 


CO 

oo 

X 
X 


CO 
05 

X 
X 


i 


i 
II 


w 

i 














oo 

C3S 

X 
X 


CD 

oo 
cn 
X 
X 


oo 


CO 

oo 

X 
X 


m 
i 


i 

■-<•<:• 


1 
i 


ri 


f 


i 
1 


M 


It 

i 


m 

i 


i 
1 


1 






m 


1 


" 

fi 




Cvcle 1 


i/i 
O 

CO 


(A 

<z 

CO 


CO 

o 

CO 


CO 

o 

CO 


CO 

o 

CO 


CO 


o 

CD 


CO 

o 

CO 


& 

CO 


cn 
o 

C0 


CO 

o 

CO 


CO 

o 

CO 


CO 

o 

CO 


CO 

o 

CO 


CO 

o 

CO 


CO 

o 

CO 


o 

CO 


CO 

o 

CO 


<s 

CO 


CO 

o 
oo 


CO 

o 
oo 


(0 

o 

CO 


CO 
CD 
C3Q 


CO 

o 
oo 


CO 

o 
oo 


CO 

o 
oo 


10 

o 

00 


CO 

o 
oo 


CO 

o 
oo 


(0 

o 

CO 


to 
o 

CO 


to 

O 
OO 


to 
o 
oo 


CO 

o 

GO 


to 
o 
oo 


oo 


<s 

oo 


to 
o 
oo 


CO 


o 




CM 


CO 






CP 




CM 


CO 




in 


CO 




00 


03 


o 








CSJ 


CO 






CO 




oo 


C3> 


o 




CM 


CO 




in 


CD 




oo 




o 

CM 





12/15 



wo 2005/034399 PCT/JP2003/012544 



CO 



niiD 

m 
mi 



una 

m 



ilim 

eg 







13/1 



5 



wo 2005/034399 PCT/JP2003/012544 




14/15 




15/15 



INTERNATIONAL SEARCH REPORT 



Internatiosal application No. 

PCT/JP03/12544 



A. CLASSIHCATION OF SUBJECT MATTER 
Int.Cl^ H04J3/16 



Aocsoiding to Intematioiial Patent Classification (IPQ or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl^ H04J3/i6 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
JICST FILE(JOIS), INS PEC (DIALOG) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Qtation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 8-130774 A (Clarion Co., Ltd.)r 
21 May, 1996 (21.05.96), 
Full text; all drawings 
(Family: none) 

JP 2003-143056 A (Uniden Corp.)/ 
16 May, 2003 (16.05.03), 
Full text; all drawings 
(Family: none) 

JP 9-55768 A (Nippon Telegraph And Telephone 
Corp . ) f 

25 February, 1997 (25.02.97), 
Full text; all drawings 
& US 5881061 A 



1-10 



1-10 



1-10 



[x] Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: **r' 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" eailier document but published on or after the international filing "X* 

date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as sped fled) 

**0^ document referring to an oval disclosure, use, exhibition or other 
means 

"F^ document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a peison skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
15 December, 2003 (15.12.03) 



Date of mailing of the international search report 

13 January, 2004 (13.01.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Fonn PCT/ISA/210 (second sheet) (July 1998) 



r 



D4TERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP03/12544 


C (Contimiatioii). DOCUMENTS CONSIDERED TO BE RELEVANT 


Catcgpiy* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP 4-72828 A (Toshiba Corp.)^ 
06 March, 1992 (06.03.92), 
Full text; all drawings 

& US 5278835 A & EP 466139 A2 




1-10 


A 


JP 2001-145155 A (Hitachi, Ltd.), 
25 May, 2001 (25.05.01), 
Full text; all drawings 
(Family: none) 




1-10 



Form PCTyiSA/210 (continuation of second sheet) (July 1998) 



mam^-^ PCT/JP0 3/1 2 54 4 



A. mm<omi-?>^m(D^m m^^fff^ ( i p o ) 

Int.Cl' H04 J 3/1 6 



Int.Cr H04J3/16 



0*H^ffiit^<^# 1922-1996^ 

B^m^m^mmm^m 1971-2003'^ 

S?|56SI§^^S^^% 1994-2003^ 

S:lfimMmfSi^S^<tiM 1996-2003^ 



jicsiz^r^^^ (jois) 

INSPEC (DIALOG) 



c. 



JP 8-130774 A (i^ 9 y ;ri/»^^%h) 1996. 05. 21, 
JP 2003-143056 A (^.^y^^/^Sfe^^^ 2003. 05. 16, 

JP 9-55768 A ( 0 *m{t«iS«^#*fc) 1997.02.25, 
& US 5881061 A 



1-10 
1-10 
1-10 



TLj §S5fe*ii!gtJ:^S?Sr{i)S-t-5S:iSfc5?.»*(tkro:S:BR©fS=fT 
roj pwt^isra*, jg^^s;:ms.-rsicsR 



r&j m—^^T' l^h^rXV —x^ 



15. 12. 0 3 



H^^Sil^OlSiSB 13.01.04 



b*h#b^;t (I sA/j p) 

^iES-f-l 0 0-89 1 5 



5K 



3 0 4 8 



«gg#-^ 03-3581-1101 rtiSH 3 5 5 5 



^PCT/I SA/2 1 0 (1 9 9 8^7J) 





m^mm^^ pct/jp 03/1 2544 


c (kt) . 


Bia-i-5i:S>E>P>ix55:iR 












A 


JP 4-72828 A m^^^±M^) 1992. 03. 06, 

& US 5278835 A & EP 466139 A2 


1-10 


A 


JP 2001-145155 A m^^^B^i^m) 


2001. 05. 25, 


1-10 



«APCT/I SA/2 1 0 (m2-l-i?©iK#) (1 9 9 8^7^) 



